JP2003018117A 

MULTIPLE ACCESS EQUIPMENT AND MULTIPLE ACCESS METHOD 

Publication number : JP2003018117A 

Date of publication of application : 17.01.2003 

Application number : 2001-202887 Applicant : NIPPON TELEGR & TELEPH CORP 

<NTT> 

Date of filing : 04.07.2001 Inventor: MATSUI MUNEHIRO 

SHIRATO YASUSHI 
NAKATSUGAWA SEIJI 



Abstract: 

PROBLEM TO BE SOLVED: To realize effective multiple accesses by assigning subcarrier 
according to conditions required in a communication of applications, regarding assignment 
method of subcarrier, in a communication system which uses OFDM as a modulation method. 

SOLUTION: This multiple access equipment is constituted, by including an application cognitive 
part, a communication path condition estimating part, a subcarrier assignment control part for 
assigning the right of usage to each user, in such a manner that the transmission speed of 
information, where subcarrier satisfying communication quality required in the communication 
is required, is satisfied; and an application subcarrier control part which stores subcarrier 
assigned to each of the users and transmits application subcarrier information to a primary 
demodulation part. 
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[B«i] SW*S:tu-coFDM&fflv>5ii«^7 l 
ftfij 9 S T 5 n t K J; 5 gWft&^g^^Sft B W 

M £ ft 5 mm &ff ft«fc-f ?- V T ft H* £ ft 5 ft 

ig»e^sffift«fc-r i 5 t^ffl«ft#i ^ sr«*^ 

* y rm v s t0j#ps t , #3— r — m 0 hit 

■y y t ftSBtt u -7^«w^$ffl-y-^>^ y rtt #ft 




[«Mm»#©«H] 

E^J1«^#J#S (OFDM) ft3>fi 

Sr5ri:K:iora»Sfc»W#5nS8M (fdma) ft 
Hm-r 5 ^tuSMST* & o T , 

«ic i 9 #a--if ^ 5 aftrory y > a ^ftm& 
-ooiiffiUftflifig-f-s^TioBJiRJIig y 

^M^srst, ^--fw Lrmmm ©r^y ^r- 

ftffltt ft»J 9 S T 5 ^ y 7 #J <9 3 TftSiJfP^ i , 

#a— tf-fijt) a-cfctf-:/*-* y TfcBftU 

©26flT ft ^-ftSff UT«Pi-5fc»K-JWWWSHSWB 

f-^'df -V y rff #fteiii-5«ffl-y-y^^ y Ttaat 

[W*Jf 2] (OFDM) ft^H 

S-C5^fcH:J;o-CHRJR^«I#3nS8K (FDMA) ft 

-cftff ?%i(Dmmt, 

affwr^y > 3 >iz^M£tiz>temmmz.mcx 
^7'*^vT<Dm*^mmimv^x%M3<Dmm$:m 

y T ft* ij 19 S T 5 r i tc «t 9 f^* + y Tftffl tt©S (9 
3 T ft^T 5 r t ft#© 1 1- 5 ^TcS^^fe 
[»#*3] E^JiK«^#J#fi (OFDM) ftSP 

^-^(Dmimt LTftSco»cof-7'>-r y Tftfii9 

ST5£fcfcJ:oTJSSEjfc^#5nS8R (fdma) ft 

mm-r a #7cg8K*is-c *> o t , 

t^L/cfScftSx-TV^^S^ftf!^ 



y r©*a»fe— #try r^i35^tEttrivjN$^if7 > >.r 
ft»9KLTfTV\ 

»J 9 ST ^SgT bfc bftBftaff ftlfife U 

9ct, ^afffttf^^-lf^bT, {$ffi£tiTV^ 

JJtfc, /^y h»{f ftff iff-xtLT, «ffl£tvt 
/hSV^^Y y 7©ffiffi*tft-^x., #J9ST^T-f 

z>-£x^<Dmm&m<9Mi*xm\ 

WDa-CiJSSTLfcb^y bffiffift»6U 
-SB*ra»ii^i-. mJiaibBttiffiti. HWUfrog^ft 
m^ftl££LfcScft«x.Ti^^^ 

ftif-4, 

t ©jRt^ftftfe^giKftfi 1 5 ¥i«i-Mo -c, itjta^ 
in ft « 9 is-t-r t ft#ia t i-5#7nS^*fe 0 

[0 0 0 1 ] 

FDMftMv^afSv-^^Ai^^r, f-T^yrft 

[0 0 0 2] 

[^^cogff] tfefc, OFDM^ffi^fcv/Vfa- if a 

ftv-xx^tcMLTtt, mftm&Tcmm (tdma) * 

ifrotefc, — o»M{ffSft«.)*bTv^^if^>-r yr 
w-^^ft 1 a— if roaftBffl l-f "J DSSrticioT 
#7U»^S;ftliai-5 0FDM-FDMA (OFDM 
A) aS#36£*L-C^5 0 
[0 0 0 3] iOOFDM-FDMAiCoVTiJ, 
[C. YWong et al. , "Multiuser OFDM with Adaptive Su 
bcarrier, Bit, and Power. Allocation" , IEEE JOURNAL 0 
NSELECTED AREAS IN COMMUNICATIONS, VOL. 17, NO. 10, OCT 
0BER 1999] [CpLV\ 

[0004] _kfE3:m-m, itcm+Drrt© 

\£y Ytm^m^ if^^-f-5g^iiitft# 

— if^1f^>-r y T«#Ifflttft«iJ9 ST5#Sift^giL 

[0 0 0 5] B6, @7^^xACi«Jtft^^ ^0 
(C^oV^T, i#ff2 1, 3 3, 4 1, 5 3li7yr 

2 2, 4 2 ttJStm 2 3, 3 1, 4 3, 5 1 
KiC^m^, 2 4(40FDM««|gP, 2 5 
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2 6 tiw&y-?** v Ttfaa, 2 7 nmm jhkh 
mfeM, 2 9 m-?**r y rm<9 st$ij«, 3 O (4^ 

USB, 3 2, 5 2(4^95, 4 5f±«fflf-^^3TiW 
A6\t-immU, 4 7i40FDMSfSSSr^L 

[0 0 0 6] g|7T^SttTV>5gBtS3V^, 
ir U T©$J!J 3T*ff 5. f-^-r 5 TW9 ST8IT' 

[0 0 0 7] ^C0f"^^!JT#J!9arcDT/V^yXA 

(4Tta "ici" ^*a(i-r5i5i-^7^-^^pMi- 

[0 0 0 8] "«Cl" fcfc^T, a k , n ttna— iftc* 
7©f|«©tilrit„ f k (c k>n ) fie 

k , n hmm-rz±mc-&W£§:itnj3ttm-ro mi 

'J Tic, k i4^-f-*ST-&5„ 
[0 0 0 9] 
[ftl] 

n k p k,n 

P = min I I, fkCc^) 

[ooio] f-y*^yrro#J9^-cSr*)tL.fcft, H 
6 fc^*n-CV^5*f[Sl©«^-!?-ydf ^ y Tlf^^#*Bi- 

y Ttt#sr t> i d y r-ee&x- 

^SOFDMflU aff £M#HT5 0 
[0011] 

V^OFDM-FDMAl:fflV^v;l/fa-fI«^ 
#J <9 S TTA- =r y X A ic*5i^T fciltcft 5 4 5 y * 
[0 0 12] fiflfctf, ffiitSilfftffi, 3iiffgS««(4B$P B 1 

fcSCTSft-f 3/cft, -^Rgr ticiJ-y^-^ y rfij 

y T©#J «9 S-CSr3EJCr5i^J?^S>5. 
[0 0 13] lot, iI{ffc£»££;fc£ftVM$mT?-fr 
y TfiJ 19 STT/w^ y XA©ff-SCSr)eWW^fT5 

IS5:mi-fS*$^Tv^5#m^i4, f-ydf-r y rr'i© 
try h #f&5 BTIH£&tJe#3.— tf^s#-f-5eSIStS* 
#Jt LT^#;©i£f§ t ft 5 4 5 y 

[0 0 14] Lfl=>U ftH&fiff, ^IftV^ofcl 
{fcOTyy^-v-a^coaSSr^lttAtLTV^ftV^ - 



ft, e3ts*©*^#*^A^Tf-y>^ y t*«!js 

T5©-eH^F+#-eS>5. 

[0015] #3*91 fi, n co 4 5 ftfie*©SUH£*PSW- 
3fc«n:j*£ftfct>©'C$>o-c. «jn**sffi<, a»o, 

-y y r 5 iir s n t ©r*t sfg^tttts ^ t 

[0 0 16] 

ItMi4ffjfe#lTtf *©t5ffllifH*c Lfc^ JUte 4 o 

-Tfcfr*.. ft#H 1©3SW4, iS3?Jl?S*^»J 
(OFDM) «iS;>jSi LTfflv^^/v^-lf 
aftS/^AtCfcVvC, #3-— f©affS&t LTf£S© 
$C© f - y> * y T £»J 19 a T 5 ^ t ir 4 o TJ1«#»J 
#t£S^ (fdma) ^*Si-5#7ES^fieTfeo 
T, 

[0 0 17] x-^W-Ai^tJASn-tl^Tyy 

^r— >a >tt#ic4i9^^— Wr5fflflr©7:/!; >r— 
>-a yr^tsryy^-i/a — o©a 

ffiK£«fifrfS£T©9Ji82li£ (f7*t!)T) tftjp 

[ooi8] RiiffiK*«Mts»i:i(nar^y^-vg 

vfg«^©fit*L S34tm^-if©iift5&1f*fcT 

©ryy >g yfcg*$tv5fiiSC€r»^1-f-y^-v 

*t«r9J V S T 5 iJ-y ^ y Tf ij "9 ^ T$iJfP^ fc , 
If^WO STfcf-y^Y y T^fB'BL, #^"if©^{f 

v y rwssre^i-sffifflf-y^^ y TtS^i^A, 

[0019] tt*^2©i§0j!f4, t&mmk&m&m. 
(ofdm) zmmmzt utffl^s^fa- raw 

i/XxAi^*5^T, #3.-if©affKtLTttE©«© 
y TSrfiJi9 ' t^4oTJl»^fiJ#7C 

(fdma) &nmr3#5cg8fc;fr8res>o-c, a 

«©77y^->3 y©fF^gMB#P B 1tov^T)«f4#(7 
[0 0 2 0] li©77y^->ay©SI:fy Fm9 

aTTv^<m2©«tgi:, aflo7^y^-i/ 3 yics 

W5S-CS»3©«ilSr4l^ ±fS01©«R S2© 
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Wcm Lt-ofot7>t y r &w 0 5 r. t K± 

[0 0 2 1] ft*If 3©3PJii, KSJlRic#W#fi 
(OFDM) Sr3Ep*S;t LTfflV^S^/l^a— 

f-^> * y r srflpj 0 a t 5 r t iz x ^xwmkm\%jt 
mm (f dma) ^niita^xSi^feot, 

[0 0 2 2] Mil, »^Sff©SSB!SrS*-rS3. 

fc«srax.Tv^j:im«, mmmmitzn 53.— fi-a* 

W 0 Ml T^T-T 5 * -e r ©*Ki£l& 19 jg LTfTV \ 
[0 0 2 3] fRI 5 ^Tj&s^t Ufc fe»Pf4feiSmSrBH*& 

w^tf-:/*-* y r©*a>f>-#try nrtH&tf 
/hSv^f-^Y y rwtffli^^i, wo a-c^Ti- 

fe*7*5fiflr&w*&u set, ^y haft-HrS^-if 

t*y h#»5 WtBtetf/hS^tf-^*.^ V T©ttffitt^^- 



[0 0 2 4] IIO^t^TLfc^y hatt&Rtt 

u sutasjii^aif, w^ii«©& 

tf, SMII*;^^©JiIi-ff5fc^gM£ff 5 

MoT, sfrfa^ii^oM-r^TESM^-^feSo 

[0 0 2 5] _k3£©i IMff 1 ©iPJ!f4, #3-- 

^^m©Mff t-> h #mznmimxr&a.~-i?&m?T 
-r a aft© r ^ y ^r- 3 ^ ii^* $ *x s e^M*^ t- 

T\ f-;/^y7©«Wi£#3.-- ri-W0M|T5fig 
[0026] #3.— if©s*ii^ fci4S*ii(i#7ES^ 

©ffi^*tJt^«^Jtt (Signal to Noise Ratio : S N 
R ) ft if Ltt'y h § Pltgft ^M9J-r 5 o 

[0 0 2 7] £ ibt-SiftJf i4#3— if^tf5aff©T^ 

£^5fcS3§i£, eyHD*, ffSW^Ift If©/-? 

fry baft©T7 ,, y^-v'3 y^#x.5t, *1©J;5 
5„ 

[0 0 2 8] 
[*1] 
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[0029] Miiit^+yrrom Rxfr^D 
-jr— > 3 >-©asi^i:T«-s*M{c-y-^>^ y r©« 

ffU -o©-U-^>^ y TttlUi^{c«*©«8*^lcW5 
MIT £>fL5 r i tttev^i 5 SifiSsSSijS*^tffi 

[0030] mMm2(Dmw\^ m^m 

1 ^WS«©#tESMSB^©, #a-fAt^ t! )T 
©*M«^9J9S5if-7'*+ 3 TWO M|TtW»©$J» 

^eMB#R5i-iSCTf-7->-r y Tffiffift ©WO HST*S 



try MSO^aSCTifT"^ y T^fflttt©fiJO Ml 
T^^T5m2©*fgi:, 
[0 0 3 1 ] IfOT/^-v'aytftJnsei 

® 3 ©«!££* U 3o©«tg$r|[i^MTLT-y-^>^ 

7©«ffltl£-o-foW0M3TTW :it±ot#a 
-If ^^dr-Y U T©ftffltt©W 0 MIT^fT 5 0 

[0032] -rtifih, m*mi\mm<r^5mmmw- 
^■■r y two MirfflW^^v^raftwryy >r-v3 

^tK^^JbSfF^ilS^PM, try MS 9 45, CiiSS 
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[0033] ^i<Dmm-mm<or-f3^- i yB>\m 
&£hm®mmmmicmzxf-7**r y t#m©m 

i) toMV ¥X%fto, f-^-Y U T©fiJ»9 3t»T 

Sift^t4ffi*^«ffl^^ y T©#*n£i-?> 

[0 0 3 4] Sg2©«fgiiaif©T:/y ^r- Vaults 
l§!)$lr«Stt5T7 , !)^">3 y©a{l©*§£-fiffi 

[0 0 3 5] ^3CDatgtt®ff©T7 P yy-v'3 ViC® 

TSrfTP t©-C&5o l»fta{f© t fc5&^:tWKi&i£ 
ft*iKRf:1-5iifllO»&l4, #< ©f-T^-Y V T<n>% 

^Wi-f-^> -v y t©#j 9 ar^tf 5 § 0 
z.tib<Dmmic&^x, #3.— y^f-^^yrrofiD 

[0 0 3 6] t*3fcJS3©»0H4, ±e«l*S 2 ©3PJ5© 
[0 0 3 7] 

©«^^-f-g|T'feoT, OFDM-FDMAli^lro 

at* u sffl a 2 -rgft LTii«^m^ 3 -ejg jgisa: 

ftSrfrofcffi**:, OFDMS»4, -iTADIf B 5 tc 

[0038] t7>tyr^ti»t-> bffmz^im 

H^S^tb*t'»/^^-^^ffiLT^>^ y Tli! 

^VTizn^xmvmxibtiz mftimzft < ^^-r 

[0 0 3 9] I«8WIO«]eH««©OFDM'>77 1 

*fc, r^y ^->-a ^fc»^8 fc*svvr»flr©7:/ 



f-^-Y y t#ji9 ^xmwm9^fcm-t%„ 

figLT, yy Ty^/vmmmmwnmfemnx.--? 

rs. HiwiJ-^^-tyTfii^^TSijfpfpg-t-tt, aft 

fc/<? * - 9 £ h b \z.mt fctetf -T 5 t3T^ 

[0 0 4 1 ] ffiffi-y-7'>-Y y 7tmU6xa. ? 
rflNs&eg-ra. garni o-m, mbnx%fc&% 

[0 0 4 2] MtiSOFDM-FDMAfi 

^mwmw<vmi&mzm6\^-r 0 i©s*^f4, 
©t©tl5]D*j&-r-<fc3„ ryft4 iTSjf snfctt 

^»rffiffl-y-^>Y y TTt5ij#pgp4 5-fes*n5 0 
©^JW^sufcSL K^-s^jf-caif 

[0043] mmftv-jk&mto* 6 -m, ^i-rsx 
m<o^xbti±y-y*vVT%m^xm%u 

OFDM»4 7, m&m&»M5 1, &l!^5 2, 

ryft5 3^fflv^-c*J^!l^^rjiff1-5 (l 

[0 0 4 4] mi ©*flU3©ttP»-<?H:, Wt5f^ 

* y y r ^ffi v^r o f dmii l-c^i s ftfcf- 9 z 

y Ttf*i4^aif icre^LTt 
[0045] ;;t-, *mm<D*~xh%, $-7**9 

4iC^-fo MtLT> gl-C^LfcTT'y >r— >a VSr 
#x.5o *WicS»^t©t!iIii«aff, WlltSiS? 

[0046] ^©fc*. &^^^cfeaa#a{f^^a 

ftj5S±RB*fflifc»g-tt, i!EI'aft^^foT^^53.-if 
¥lMLXZfzx--^ttLX\m*£M : g1-Z>„ 

[0047] 'h£tm®wmmmtmm<o 
7 %m y m x & %m%n 5 „ sutiait xiiffiv ^ t> * 
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[oo4 8] »B«aflr*ff 53.— 

(A) . 

[0 0 4 9] ^ftfi, fta^iilfil, ^ilff^^y 

»wftffl©f-^** y r^mm^m v^x&tfox 

[0 0 5 0] SjfcSftSKTs' hP9*^fi^ft*f4T^ 
y^->-gy^i£^oT^I)„ «X.!4\ MP EG 2 
»MfeiHref±6Mb i t/sT?fc9, r*i£r»::£jft 

[0 0 5 1] eSISStJ6CT*iJ5ST5«l« 

[0 0 5 2] Bet, *j*ra«ftff 5a— 9«©iBfllKMU: 

if ffi SCfiJ 9 3 T 5 £ IHWK, LTHB# 

y T ©ffiffi* Srf ij *) a T T ^ < „ FjT^ft^ii* SriKfc*" 

«SrW*&1-5 (B) 0 
[0 0 5 3] f^^Ur^yHMfT 
53.— tfffifcfijfp ^T5o _hlHco^atP«(c, 

HilfOcif^^ y TO«ffltt*fiJ9 STTV>< 0 ^y 

try h^R5WIBtt*ab5e**#V^^-r U TfiM 
9 3Tft< fctiV (C) „ 

[0 0 5 4] /^y bii«WARQ*SSb*fi: 

^t$iaoTM5 0 A RQtfsgWte 
yMS9*0. l«T^?i7t^^>+yT^#ftL^ 

[0055] -mmmmm mmm t thicmm-tz 

&x.-^m*)MZ> (D) 0 r©»?*@5K:^- 0 Iff 

[0 0 5 6] WPWOi^V^ftSLfciifH^ffil^JtSC 
ta- ifl }4 2#t 4#Ot^t y 7\ 3-— If2i±l 



ifT^-T y 7#SJ9 Sj-c JifScoMTIlTy^y 
[0 0 5 7] Sfc, «m^»«fI(D#»^-^r7- 

[0 0 5 8] 

*^£ffi^5i£|;:±<9, o F DM— 

CT-y-^>^y T^j^STSiticioT, r^y^- 
— > 3 y coasts t-tt&Ttim&W&lr* - 1 ^^rfg 

[Blffi©f(S*jfclftM] 

[0i] *!SMo»lfecD^ffi©^Sr^i-|g-eS)5 0 

[0 2] #IP;lT-JiV^7W-A#$0^^-f0T-& 
5. 

[S3] *»w©f-^^yrfiD3-co»^©«&* 
1-«ix0 (*©i) -c-fc^o 
[04] *»w©^*+5riiDa-co»^o«*^ 

t«*LH (t©2) -C*>5. 
[0 5 ] **WKia8»t*3.— if ^gff^-f Y y T 

[0 6] «5fe©OFDM-FDMA©S*jf©*Jt©« 
£*-?-0T-fc5o 
[0 7] ^5RcOOFDM-FDMACOS*jiro«Jt»^!l 

1, 1 3, 2 1, 3 3, 4 1, 5 3 TVy-^ 

2, 2 2, 4 2 gff SB 

3, 1 1, 2 3, 3 1, 4 3, 5 1 J1S«^ 

4, 2 4 OFDMI13 

5, 2 5 -fcffiSISB 

6.26 itffiif y rtaa 

7.27 aft m^mm^n 

8 7/3^->3y« 

9 , 2 9 If -f*t*r y T»i| 19 m T$[JWfP 
10,30 

12,32 mim 

4 4 

4 5 mmv-f** y t$ij« 
4 6 -wm% 



4 7 OFDM^PS 
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